###### Strengths and limitations of this study

-   This study facilitates our understanding of one's motivations which determine the patterns of behaviour related to blood donation.

-   This survey was conducted in one university using convenience sampling method, and thus limits the generalisability of the findings.

-   Barriers of giving donation such as personal reasons, psychosocial determinants and cultural factors, that may interlock together and influence donor behaviour, were not investigated.

Introduction {#s1}
============

Blood is an essential component of human beings that has no alternative source except from humans.[@R1] Blood transfusion became a standard procedure in many life-saving situations, such as surgical procedures, burns, blood diseases, haemorrhages or transplantations.[@R1] Therefore, ensuring a robust supply of safe and accessible blood products is highly important. However, many countries are facing blood shortage. As a not-for-profit organisation, Red Cross has frequently prompted an urgent call for blood donations.[@R3] In China, inadequacy of blood supply in many large cities, such as Beijing, Shanghai and Guangzhou, results in deferment or cancellation of surgeries.[@R2] Similar to other countries, Hong Kong also encounters significant challenges in maintaining a stable blood supply. In Hong Kong, the Hong Kong Red Cross Blood Transfusion Service (BTS) is the only public institution providing blood to all public and private hospitals. It has been managed by the Hospital Authority since December 1991.[@R4] The supply of blood relies entirely on voluntary and non-remunerated blood donors.[@R4] Although the number of blood donations was in an increasing trend, the total number of blood donors has been decreasing since 2016. In 2018, the total number of blood donors has dropped to 142 205, which accounted for 2.7% of the total population.[@R4] Only 13.2% were new blood donors in 2018, and repeated donors are the major contributors of blood donation in Hong Kong.[@R4] According to the BTS, 1100 blood donors are required each day to ensure sufficient supply of blood for clinical use.[@R4] However, such target is hardly achieved and ends up with frequent appeals for blood by BTS.[@R5] In Hong Kong, people who are aged between 16 and 66 years and whose weights are 41 kg and above, with good health condition are eligible to become blood donors.[@R4] For older adult donors, they can donate blood up to 76th birthday provided if they have good health and obtain approval from BTS medical officer.[@R4] Young persons aged 16--17 years are required to have parental consent at their first donation.[@R4] Those who have a low haemoglobin level, who are on medication and medical follow-up, who have received vaccination just before donation and who are susceptible of infectious diseases are to be deferred from having blood donation.[@R4] Due to the blood shortage in Hong Kong, an ageing population with increasing number of older adults, who more likely require blood transfusion, is giving less blood.[@R6]

Recruitment and retention of young people as blood donors is therefore becoming increasingly important to guarantee the supply of blood products for the healthcare services.[@R7] However, only around 10% of blood donors in Hong Kong are young people aged 16--20 years in 2018.[@R4] A survey on knowledge, attitude and practice about blood donation among 841 continuing medical education students conducted in China found that students with more positive attitude towards donation and more basic knowledge about donation are more likely to donate blood.[@R2] In recent years, donor identity has been shown to be positively correlated with donation retention. Donor identity, identified by self-determination theory, has been internalised as part of one's self that is positively related to donation intention and future donation behaviour.[@R8] The Blood Donor Identity Survey, for example, provides a reliable and valid measure that conceptualises motivation on a continuum of self-determination.[@R10] Specially, self-determination theory conceptualises motivation on a continuum of self-determination that includes: (1) amotivation, in which the person has no intention of engaging in the behaviour; (2) external motivation, in which the person is motivated mainly by external forces (such as awards, or to avoid guilt or shame if not donating blood) and (3) internal motivation, in which the person is increasingly motivated by internal forces (eg, donating blood is very important for the health of others; donating blood is consistent with one's overall life goals or to enjoy the blood donation experience).[@R8] In a separate study which was conducted in Australia involving 458 eligible donors, the authors concluded that amotivation has a negative direct effect on intention; external regulation has no overall effect on intention, introjected regulation has positive effects on intention and autonomous (internal) motivation can predict intention via attitudes, subjective norms and perceived behavioural control.[@R9]

Significance of the study {#s1-1}
-------------------------

People are more likely to give blood if donating blood is an important part of their self-identity.[@R11] Therefore, the present study determined the knowledge level of young adults towards blood donation, as well as to understand their donor identity and the meanings of blood donation to them. This can help to increase blood donation from young people. Understanding the knowledge level and identity of blood donation among young persons can assist in identifying appropriate strategies to increase their motivation to donate blood. As young people are assumed to be one of the most important potential pools of blood donors, therefore, with this information about how young adults perceive the meanings of blood donation, this can help to recruit young donors in long-term, which can help to stabilise the blood supply in the long run.

Methods {#s2}
=======

Settings and participants {#s2-1}
-------------------------

A total of 542 respondents from a university in Hong Kong were recruited by convenience sampling, at public facilities in campus such as student canteens and the Campus Blood Donor Centre of the university. Data were collected from April to December 2018. Sample size depends on three major factors of descriptive survey: (1) population size, (2) the permissible error of ±0.04 and associated confidence level and (3) population proportion of 0.05 to be estimated.[@R12] Undergraduate students (full-time and part-time) and who were aged 18--30 years were recruited. The respondents were approached by a research assistant in campus public facilities and were asked to provide written consent to participate in the study.

Instrument {#s2-2}
----------

The questionnaire was self-administered and consisted of three parts. Pilot testing of the questionnaire on 10 university students was conducted to ensure the feasibility of the procedure and the readability of the items for targeted respondents. The different parts of the questionnaire are described as follows:

### Part 1: sociodemographic information and items associated with blood donation {#s2-2-1}

Items included age, gender, year of study, programme, religion, self-reported health status on a scale of 0--10, employment status and items associated with blood donation (eg, blood donation experiences, whether the respondent is a registrant of organ donation, prior experience of receiving blood and prior experience of being refused for blood donation). Respondents were classified as blood donors if they have donated blood once only, being a repeated donor (ie, have donated blood more than once but does not consider themselves as having a regular habit of donation) or as a regular donor (ie, have donated blood more than once and consider themselves as having a regular habit of donation).

### Part 2: knowledge questionnaire on blood donation (12 items) {#s2-2-2}

The knowledge questionnaire on blood donation was constructed based on an intensive literature review on common myths and fallacies of blood donation,[@R13] with modification and indigenisation to suit the local cultural context. It consists of 12 items and requires true or false responses. The score ranged from 0 to 12, where a higher score indicates better knowledge level towards blood donation. The questionnaire was sent to a panel of five experts to determine if the relevant contents were covered by the instrument. The experts specialise in haematology and/or blood transfusion services (including two academic staff, one Department Operations Manager, one Advanced Practice Nurse and one doctor) and were invited to review the validity of the questionnaire. An excellent content validity index of 95.0% was achieved. Test--retest reliability was performed on 20 participants at a 2-week interval. The value for intraclass correlation coefficient (single measure) of the knowledge questionnaire was 0.914 (95% CI=0.754 to 0.912, p\<0.001), which is well above the targeted value of 0.75.[@R15]

### Part 3: Blood Donor Identity Survey (18 items) {#s2-2-3}

The Blood Donor Identity Survey is a validated questionnaire established by France *et al*.[@R10] This questionnaire is a psychometrically sound, multidimensional measure that was adopted in this study to measure one's motivations for blood donation. The scale addresses three different types of motivation underpinned by six motivational factors identified by self-determination theory. The three types of motivation include: (1) amotivation; (2) external motivation (external regulation+introjected regulation) and (3) internal motivation (identified regulation+integrated regulation+intrinsic regulation), for the purpose of determining the patterns of behaviour related to blood donation. Specially, 'amotivation' implies that the person has no intention of engaging in the behaviour; 'external regulation' relates to behaviours that are performed to achieve external rewards; 'introjected regulation' includes behaviour engaged in to avoid guilt or enhance one's ego; 'identified regulation' refers to viewing the behaviour as personally important and valuable; 'integrated regulation' viewed the behaviour as important, and is seen as an important part of one's overall life goals and 'intrinsic regulation' indicates that one enjoy donating blood, and being a blood donor means more than just donating blood.[@R10] The motivation subscales demonstrated acceptable to excellent levels of internal consistency, with an average Cronhach's α of 0.70 for both amotivation and external motivation; and 0.90 for internal motivation.[@R8] The scale consists of 18 items, responses on a 7-point Likert scale ranging from 1 (not at all true) to 7 (very true). With the consensus of the original authors, the questionnaire was translated into Hong Kong Chinese version. The translated questionnaire was sent to the above expert panel specialising in haematology and/or blood transfusion services to evaluate the translation equivalence, which has an index of 93.3%. The instrument is displayed in [online supplementary appendix 1](#SP1){ref-type="supplementary-material"}.
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Ethics approval {#s2-3}
---------------

The study was conducted according to the principles expressed in the Declaration of Helsinki. Participation in this survey was voluntary, and verbal consent was obtained from each of the participants. The confidentiality of the data was strictly observed. Participants were fully aware of the purpose of the study before proceeding with the survey. The institutional review board of our university approved the form of consent indicated by completing the survey.

Patient and public involvement {#s2-4}
------------------------------

There was no patient or public involvement in the study design.

Data analyses {#s2-5}
-------------

Descriptive statistics for sociodemographic characteristics and knowledge level towards blood donation of the respondents were presented. The association between categorical variables was examined using χ^2^ test or Fisher's exact test, where appropriate. Univariate and multivariate logistic regression analyses were conducted to determine the OR and identify the predictors for blood donation. Backward stepwise logistic regression (using p\<0.05 for entry and p\>0.10 for removal) was performed to assess a number of variables, which can predict the likelihood of being a blood donor. SPSS V.25.0 (IBM, USA) was used for all statistical analyses. All statistical tests were two-sided, in which a p value of\<0.05 was considered statistically significant.

Results {#s3}
=======

A total of 542 respondents from a university in Hong Kong were recruited. Among the respondents, 274 were non-blood donors and 268 were blood donors. For the blood donors, 98 had donated blood once only, 110 were repeated donors and 60 were classified as regular donors.

Sociodemographic characteristics and univariate analyses {#s3-1}
--------------------------------------------------------

Among the 542 respondents, more females than males were blood donors (63.1% vs 36.9%). Majority of them were aged 18--21 years (79.0%), had no religion (76.8%) and worked part time (66.1%). The results of univariate logistic regression indicated that being a female (OR=1.99, 95% CI=1.41 to 2.80, p\<0.001), aged 22 years or above (OR=234, 95% CI=1.45 to 3.77, p\<0.001), studying at year 4 or 5 (OR=2.12, 95% CI=1.30 to 3.45, p=0.003), studying health-related programmes (OR=1.96, 95% CI=1.37 to 2.81, p\<0.001), being registered as an organ donor (OR=6.59, 95% CI=3.61 to 12.02, p\<0.001), had prior experience of receiving blood (OR=7.60, 95% CI=4.02 to 14.40, p\<0.001) or prior experience of being refused for blood donation (OR=5.14, 95% CI=2.97 to 8.89, p\<0.001) were significantly associated with being a blood donor ([table 1](#T1){ref-type="table"}).

###### 

Univariate relationship between sociodemographic and blood donation associated factors on the blood donation status of the respondents (n=542)

  Variable                                               Total (n=542)   Non-blood donor (n=274)%   Blood donor (n=268)%†   Univariate OR   95% CI          P value of Wald statistic
  ------------------------------------------------------ --------------- -------------------------- ----------------------- --------------- --------------- ---------------------------
  Gender                                                                                                                                                    
   Male                                                  45.2            53.7                       36.9                    1                                
   Female                                                54.8            46.3                       63.1                    1.99            1.41 to 2.80    \<0.001\*\*\*
  Age (years)                                                                                                                                               
   18--19                                                34.9            40.7                       29.2                    1                                
   20--21                                                44.1            43.7                       44.5                    1.42            0.97 to 2.09    0.073
   22 or above                                           21              15.7                       26.3                    2.34            1.45 to 3.77    \<0.001\*\*\*
  Study year                                                                                                                                                
   1                                                     28              33.2                       23                      1                                
   2                                                     24              23.1                       24.8                    1.55            0.97 to 2.48    0.069
   3                                                     25.8            25.7                       25.9                    1.45            0.92 to 2.31    0.113
   4 and 5                                               22.1            17.9                       26.3                    2.12            1.30 to 3.45    0.003\*\*
  Faculty                                                                                                                                                   
   Not health-related                                    65.1            72.8                       57.7                    1                                
   Health-related                                        34.9            27.2                       42.3                    1.96            1.37 to 2.81    \<0.001\*\*\*
  Being registered as an organ donor                                                                                                                        
   No                                                    83.9            94.8                       73.4                    1                                
   Yes                                                   16.1            5.2                        26.6                    6.59            3.61 to 12.02   \<0.001\*\*\*
  Know someone who have ever received blood                                                                                                                 
   No                                                    50              44.8                       55.1                    1                                
   Yes                                                   50              55.2                       44.9                    0.66            0.47 to 0.93    0.016\*
  Prior experience of receiving blood                                                                                                                       
   No                                                    84.5            95.5                       73.7                    1                                
   Yes                                                   15.1            4.5                        26.3                    7.6             4.02 to 14.40   \<0.001\*\*\*
  Prior experience of being refused for blood donation                                                                                                      
   No                                                    83              93.3                       73                      1                                
   Yes                                                   17              6.7                        27                      5.14            2.97 to 8.89    \<0.001\*\*\*

  -------------------------------------------------------------------------------------------------------------------------------------------------
                                         Mean\           Univariate OR   95% CI          Test statistics and p value‡                  
                                         (SD)                                                                                          
  -------------------------------------- --------------- --------------- --------------- ------------------------------ -------------- ------------
  Self-reported health status (0--100)   68.45 (15.11)   67.53 (15.27)   69.34 (14.93)   1.01                           1.00 to 1.02   t=−1.392,\
                                                                                                                                       p=0.165

  -------------------------------------------------------------------------------------------------------------------------------------------------

\*P\<0.05, \*\*p\<0.01, \*\*\*p\<0.001.

†Includes once-only blood donor, repeated blood donor and regular blood donor.

‡Independent t-test.

Knowledge level towards blood donation {#s3-2}
--------------------------------------

A higher percentage of blood donors than non-blood donors answered correctly to majority of the items, with a mean total knowledge score of 9.87 and 9.45, respectively. Many respondents (61.7%) did not know that breastfeeding woman cannot donate blood, or woman during menstrual period is not a contraindication of blood donation (50.8% answered incorrectly). In addition, better knowledge towards blood donation was positively associated with taking the action for blood donation, with every 1 score increase in knowledge, it corresponds with 1.12 times of being more likely to be a blood donor ([table 2](#T2){ref-type="table"}).

###### 

Knowledge level of respondents towards blood donation

  --------------------------------------------------------------------------------------------------------------------------------
          Items                                                                   Total\      Non-blood donor %   Blood donor† %
                                                                                  (n=542) %                       
  ------- ----------------------------------------------------------------------- ----------- ------------------- ----------------
  1       All donated blood being tested for the presence of HIV antibodies                                       

   No     12.2                                                                    13.1        11.3                0.534\*

   Yes‡   87.8                                                                    86.9        88.7                

  2       Person under 16 years can donate blood                                                                  

   No‡    77.5                                                                    72          82.8                0.003§\*\*

   Yes    22.5                                                                    28          17.2                

  3       Pregnant woman can donate blood                                                                         

   No‡    78.2                                                                    77.6        78.8                0.731§

   Yes    21.8                                                                    22.4        21.2                

  4       All people with diabetes or hypertension can donate blood                                               

   No‡    93.4                                                                    91.8        94.9                0.147§

   Yes    6.6                                                                     8.2         5.1                 

  5       All patients with cancer with the risk of metastasis can donate blood                                   

   No‡    92.3                                                                    90.7        93.8                0.174§

   Yes    7.7                                                                     9.3         6.2                 

  6       Woman with menstruation can donate blood                                                                

   No     50.8                                                                    54.5        47.3                0.093§

   Yes‡   49.2                                                                    45.5        52.7                

  7       There is an age limit for blood donation                                                                

   No     9.4                                                                     7.8         10.9                0.215§

   Yes‡   90.6                                                                    92.2        89.1                

  8       Breastfeeding woman can donate blood                                                                    

   No‡    38.3                                                                    35.8        40.7                0.247§

   Yes    61.7                                                                    64.2        59.3                

  9       It is necessary for the donated blood be used within 24 hours                                           

   No‡    95.2                                                                    93.7        96.7                0.096§

   Yes    4.8                                                                     6.3         3.3                 

  10      Hepatitis B carriers can donate blood                                                                   

   No‡    98.2                                                                    97.8        98.5                0.541¶

   Yes    1.8                                                                     2.2         1.5                 

  11      Person having fever on the day of donation can still donate blood                                       

   No‡    93.7                                                                    89.6        97.8                \<0.001§\*\*\*

   Yes    6.3                                                                     10.4        2.2                 

  12      Smoker can donate blood                                                                                 

   No     27.7                                                                    28.4        27                  0.725§

   Yes‡   72.3                                                                    71.6        73                  
  --------------------------------------------------------------------------------------------------------------------------------

  ---------------------------------------------------------------------------------------------------
                          Mean (SD)      Test statistics and\                  
                                         p value\*\*                           
  ----------------------- -------------- ---------------------- -------------- ----------------------
  Total knowledge score   9.66 (1.330)   9.45 (1.404)           9.87 (1.220)   t=−3.726,*\*\**\
                                                                               p≤0.001\*\*\*\
                                                                               OR: 1.12\
                                                                               95% CI: 1.12 to 1.46

  ---------------------------------------------------------------------------------------------------

\*P\<0.05, \*\*p\<0.01, \*\*\*p\<0.001.

†Includes once-only blood donor, repeated blood donor and regular blood donor.

‡Correct answer.

§Chi-square test.

¶Fisher's exact test.

\*\*Independent t-test.

Multivariate analyses {#s3-3}
---------------------

The final model which contained five independent variables (ie, being a registrant for organ donation, had prior experience of receiving blood, amotivation score, external motivation score and internal motivation score) were statistically significant (χ^2^=240.95, df=5, p\<0.001), indicating that the model was able to distinguish between respondents who were/were not a blood donor. The result of the Hosmer-Lemeshow test indicated that the model effectively fitted the data (p=0.496). The model as a whole explained between 36.0% (Cox and Snell R square) and 48.0% (Nagelkerke R squared) of the variance in blood donation status, and correctly classified 78.5% of cases. As shown in [table 3](#T3){ref-type="table"}, the strongest predictor for being a blood donor was having prior experience of receiving blood (OR=15.85, 95% CI=7.18 to 34.99, p\<0.001), followed by being registered as an organ donor (OR=4.84, 95% CI=2.40 to 9.78, p\<0.001), after controlling for all other factors in the model. The ORs of amotivation and external motivation were 0.70 (95% CI=0.63 to 0.77, p\<0.001) and 0.96 (95% CI=0.91 to 1.00, p\<0.001), respectively, indicating that for every 1 score increase in amotivation or external motivation indicated a 0.70 times or 0.96 less likely to be a blood donor. Whereas the OR of internal motivation 1.04 (95% CI=1.00 to 1.09, p=0.044) implies that for every 1 score increase in this variable would indicate a 1.04 times more likely to be a blood donor, controlling for other factors in the model.

###### 

Logistic regression predicting likelihood of being a blood donor

                                        β       SE     Wald statistic   df   P value (\*P\<0.05, \*\*p\<0.01, \*\*\*p\<0.001)   OR      95% CI
  ------------------------------------- ------- ------ ---------------- ---- -------------------------------------------------- ------- ---------------
  Being registered as an organ donor    1.58    0.36   19.38            1    \<0.001\*\*\*                                      4.84    2.40 to 9.78
  Prior experience of receiving blood   2.76    0.40   46.71            1    \<0.001\*\*\*                                      15.85   7.18 to 34.99
  Amotivation                           −0.36   0.05   50.30            1    \<0.001\*\*\*                                      0.70    0.63 to 0.77
  External motivation                   −0.04   0.02   3.33             1    \<0.001\*\*\*                                      0.96    0.91 to 1.00
  Internal motivation                   0.04    0.02   4.04             1    0.044\*                                            1.04    1.00 to 1.09

*Amotivation*: Q1 (I really do not think about donating blood)+Q7 (Blood donation is something I rarely even think about)+Q13 (I really do not have any clear feelings about blood donation). *External motivation*: Q2 (I donate blood for thank-you gifts)+Q8 (I donate blood for the refreshments)+Q14 (I donate blood to get a donor sticker)+Q3 (I would feel guilty or ashamed of myself if I did not donate blood)+Q9 (I would feel bad about myself if I did not donate blood)+Q15 (I would regret if I did not donate blood) (external regulation=Q2+Q8+Q14; introjected regulation=Q4+Q10+Q16). *Internal motivation*: Q4 (Donating blood is an important choice I really want to make)+Q10 (Donating blood is very important for the health of others)+Q16 (Blood donation is an important thing to do)+Q11 (Donating blood is consistent with my life goals)+Q17 (Donating blood is very important to me)+Q6 (I enjoy donating blood)+Q12 (For me, being a blood donor means more than just donating blood)+Q18 (Blood donation is an important part of who I am) (identified regulation=Q4+Q10+Q16; integrated regulation=Q5+Q11+Q17; intrinsic regulation=Q6+Q12+Q18). (NB: the above items are quoted from France *et al*.)[@R10]

Discussion {#s4}
==========

Summary of study findings {#s4-1}
-------------------------

The findings of this study indicate that blood donors generally have a better knowledge towards blood donation than non-blood donors. Higher knowledge towards blood donation was positively associated with the blood donation action. The results of univariate analyses indicated that being a female, aged 22 years or above, studying at year 4 or 5, studying health-related programmes, being registered as an organ donor, had prior experience of receiving blood or prior experience of being refused for blood donation were significantly associated with being a blood donor. The findings are consistent with self-determination theory, which hypothesises that people are more likely to abide with blood donation behaviours that are internally rather than externally motivated.

Gender disparity in blood donation behaviours {#s4-2}
---------------------------------------------

Gender disparity in blood donation behaviours has been reported, and most studies found that males are positively associated with donation.[@R1] For example, men accounts for 70% of donors in Italy,[@R19] and nearly all donors (99.7%) surveyed in Nigeria were men.[@R1] Male dominance over female blood donors in Nigeria is probably due to cultural beliefs, religious misconceptions, low educational level, poverty and level of civilisation.[@R1] Conversely, our study shows that more females than males were blood donors in young adult population, although the total female blood donation accounted for 46.3% in Hong Kong in 2018.[@R4] Women are more altruistic, and men are more individualistic in terms of motivation to give blood.[@R19] A recent systematic review on 28 identified articles concluded that perceived health benefits and incentives are stronger motivators for males than females; and general appeals that focus on altruism are unlikely to be particularly successful in attracting males for blood donation.[@R16] On the other hand, male donors are less likely to experience an adverse event while donating, such as vasovagal reactions, fatigue and arm discomfort after donating.[@R16] Future studies could be conducted to evaluate specifically the role of gender in the motivation on blood donation. Meanwhile, people aged over 40 years are more likely to be donors.[@R2] Due to the sampling criteria, this age group was beyond our recruitment. However, findings in our study also show that those who were relatively older (22 years or above, or at higher years of study) were associated with being a blood donor than the younger group.

Knowledge towards blood donation {#s4-3}
--------------------------------

A higher knowledge towards blood donation was also positively associated with the blood donation action. The findings accord with Gao and Wang,[@R2] who reported that blood donors are more likely to have more basic knowledge about donation when compared with non-donors. Moreover, people with higher education are more likely to donate blood. Therefore, more efforts in instilling correct concepts on blood donation should start early at a young age.

Conceptualisation of self-determination theory {#s4-4}
----------------------------------------------

Altruism is the most common motivating factor.[@R2] The results of this study are consistent with self-determination theory, which hypothesises that people are more likely to abide with blood donation behaviours that are internally versus externally motivated. Our findings indicate that respondents who study health-related programmes were significantly associated with being a blood donor, which may be due to the strong sense of service and altruism, and the attitude of always being ready to put the needs of others over one's self.[@R20]

Being registered as an organ donor was found to be positively associated with being a blood donor. A descriptive study was conducted in Ireland[@R21] to determine whether being a blood donor would be a better predictor to donate urological tissue than being an organ donor card carrier. Results showed that blood donors and organ card carriers are more likely to be willing to donate tissue for research purposes than those who are not, probably due to the sense of medical altruism in the person's identity.[@R21] As expected, a person with prior experience of receiving blood would be more willing to be a blood donor in return for the graciousness that they have received from others. Interestingly, there is a higher percentage of people with prior experience of being refused for blood donation among the blood donors than the non-blood donors. Thus, previous rejection experience may not affect one's determination to be a donor when they were eligible.

Barriers and strategies {#s4-5}
-----------------------

The new '3+3+4' education system of Hong Kong (ie, 3 years of junior secondary school, 3 years of senior secondary school and 4 years of university undergraduate education) commenced in 2009 is believed to have a negative impact on blood donations among the young people. This is reflected from a 45% drop of the total number of blood donation among secondary school students from 2011 to 2016.[@R22] Secondary school students have a relatively higher donation rate than undergraduate students in Hong Kong, probably due to the easier arrangement of blood donation sessions in classes in secondary schools than the relatively unstructured timetables of individual university students due to elective subjects or special study patterns. Many young people have been urged to donate blood based on external social pressure and may be unwilling to donate again when removed from that environment.[@R17] Under the '3+3+4' reforms that started in the academic year 2009--2010, standard university degrees increased from 3 to 4 years, thus resulting in the decline in blood donation by young people in recent years.[@R23] However, because of the increased study duration of university education, it is suggested for blood donation promotions to put more focus on university students in the future in order to fill up the donation gap given the decreasing donation from secondary school students. Although the education reform has led to the longer education duration in universities and thus an increasing number of university students, the increase of blood donation among university students was just 24% from 2011 to 2016.[@R22] Indeed, in response to the unremarkable increase of blood donation among university students, BTS has implemented strategies to recruit potential donors from universities, such as by establishing campus blood donor centres in two universities of Hong Kong, organising mobile donation service in different universities, and carrying out 'Be cool be a blood donor university programme' as well as 'Young Blood Programme'. These programmes have successfully recruited new blood donors and retained existing donors who are studying in universities.

Apart from encouraging individuals to initiate the first donation, it is important to encourage first-time donors to return for repeat donations.[@R17] Previous research documented that young first-time donors have lower return rates and higher deferral rates than older ones.[@R7] Lifestyle-related reasons are common causes to defer blood donation among young prospect donors, whereas prospect donors over 30 years of age are more frequently deferred for health-related reasons.[@R7] Given that repeat donors could supply a stable and relatively safe source of blood,[@R25] the introduction of effective donor-retention strategies is imperative.

Motivational interview, conducted approximately 3--4 weeks after the most recent donation of the donor, is a potentially useful strategy to enhance retention of existing blood donors, particularly among those who express a greater sense of internal motivation for giving blood.[@R8] The interviewer followed a standardised script that encouraged donors to explore intrinsic and extrinsic motivations for giving blood, identify concerns or barriers to future donation and engage in individualised problem solving to address any perceived concerns or barriers.[@R8] This strategy is also effective in enhancing donation intention and intrinsic motivation for experienced donors and for non-donors.[@R26]

The importance of social networks as a recruitment channel for donation has been reported previously. Therefore, young active donors should be encouraged to recruit donors via their social circle, such as friends, fellow students and coworkers.[@R7] First-time donors are influenced more by peer pressure and are more concerned about pain, whereas regular donors are more likely to have a concern for others as a motivation to donate blood but considered the waiting time.[@R11] Existing strategies of BTS, such as the availability of free Blood Donor App to schedule an appointment, the use of 'RapidPass' to speed up the donation process by doing the predonation reading and answer the health history questionnaire online,[@R3] are implemented to cater the needs of the young donors.

Limitations {#s4-6}
-----------

This study has some limitations. The Blood Donor Identity Survey facilitates our understanding of one's motivations which determine the patterns of behaviour related to blood donation. However, other possible reasons, such as barriers of donation, personal reasons, psychosocial determinants and social and cultural factors, which may interlock together and influence donor behaviour, are not investigated. To facilitate a better understanding of these potential factors, a qualitative approach should be considered in future studies. This survey is only limited to the undergraduate students from one university using convenience sampling method, and thus large-scale studies with more field sites using random sampling may reflect more representative information and facilitate comparisons of the motivations and barriers among blood donors who have donated blood once only, have repeatedly donated or constantly donated blood.

Conclusions {#s5}
===========

Blood donors generally have a better knowledge towards blood donation than non-blood donors. Having prior experience of receiving blood was the strongest predictor for being a blood donor, followed by being a registrant of organ donation, after controlling for all other factors in the logistic regression model. The findings are consistent with self-determination theory, which hypothesises that people are more likely to abide with blood donation behaviours that are internally rather than externally motivated.

Supplementary Material
======================

###### Reviewer comments

###### Author\'s manuscript

The authors would like to thank the participants for their sincere support. The authors would also like to thank Ms Siuki Tang for the assistance in the data collection.

**Contributors:** Conceptualisation: JY-MS. Data curation: JY-MS, LKPS, EAC, YML. Formal analysis: LKPS. Funding acquisition: JY-MS. Investigation: JY-MS. Methodology: JY-MS, LKPS, EAC. Project administration: JY-MS. Resources: JY-MS. Supervision: JY-MS, LKPS. Validation: JY-MS, LKPS. Writing---original draft: LKPS. Writing---review and editing: JY-MS, LKPS, EAC, YML.

**Funding:** This work was supported by the General Research Fund, Research Grants Council, University Grants Committee, Hong Kong (grant number 15602018) and the Faculty Collaborative Research Scheme between Social Sciences and Health Sciences, The Hong Kong Polytechnic University (grant number P0001201/ZVKB).

**Disclaimer:** The funders have no role in the study design, data collection, analysis and interpretation, as well as the publication of data.

**Competing interests:** None declared.

**Patient consent for publication:** Not required.

**Ethics approval:** The protocol of this study was approved by the Ethics Committee of the Department of Applied Social Sciences (HSEARS20160714002), The Hong Kong Polytechnic University.

**Provenance and peer review:** Not commissioned; externally peer reviewed.

**Data availability statement:** Data are available on reasonable request.
